All creatures great and small: regulatory T cells in mice, humans, dogs and other domestic animal species.
Abnormalities of peripheral tolerance are thought to contribute to the pathogenesis of a number of inflammatory, autoimmune and neoplastic diseases of both humans and animals. Furthermore, the induction of allograft tolerance is the 'holy grail' of clinical transplantation. Of the various mechanisms underlying peripheral tolerance, regulatory T cells (Tregs) have risen to particular prominence. Various Treg subsets have been characterised, including naturally occurring cells that develop along a regulatory lineage in the thymus and induced cells that arise in the periphery from conventional T cell precursors. The transcription factor Forkhead box (Foxp3) serves a crucial role in stabilising the Treg transcriptome and is a faithful marker of peripheral Tregs in the mouse, though its expression is somewhat more promiscuous in man. Regulatory T cells display a wide spectrum of suppressive and cytotoxic mechanisms and may convert to specific T helper cell subsets in response to appropriate inflammatory cues. Although knowledge of Tregs in domestic animal species is still in its infancy, a growing body of literature is accumulating in the dog, cat, pig, cow, sheep and horse. We highlight our own and other studies of Tregs in the dog, an important veterinary species and a model for a number of human diseases. The ethos of 'One Health, One Medicine' is anticipated to accelerate efforts to close the knowledge gap between domestic animal and mainstream species in this field. We predict that the prodigious pace of research into Tregs will continue unabated for years to come, fuelled by the exciting therapeutic potential of these cells.